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48: (New) The method of claim 45. wherein the av e rage XRD/ervstal size is less than about 

150 nm. 

— ^ ew ) The method of claim 48. wherein the aver ag/xRD crystaj si:. ?±°z£??^2"> 

100 nm. 

& (New) The method of claim 49. wherein the aver s e XRD crystal siz e is less than ahnnt 

50 nm. 

5L (New) The method of claim 50. wherein t/e av e rage XRD cryst al size is less than a h™,t 

30 nm. 

52= (New) The method of claim 5 1 . wherein the ave r age XRD crysta l size is less than ahnnt 

20 nm. 

^ (New) The method of claim 45?Q/flerein th e average compressive strength is at least 

about 700 MPa. 

^ (New) The method of claim 45. wherein the phase decomposition is less than about 5% 



^ (New) The method of claim/54, wherein th e phase decomposition is less than about 3% 

& (New) The method of claftn 45. wherein the de n sified apatite structure has a p orosity of 

at least about 20%. 



~ (New) The method ofjlaim 56. wherein th e densified anatite structure has a p «™iu,»t 

at least about 30%. 



^ (New) The method/of claim 57. wherein the densified ap atit e structure has a porosity of 

at least about 50%/ 
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^ (New) The method of cl aim 58. wherein the densified apatite /(tructure has a porosity of 

at least about 70%. 

(New) The method of claim 45. wherein the apatite particles have a crystal size of less 

than about 1 urn. 

(New) The method of c laim 60. wherein the apatite particles have a surface area of at 

least about 60 m 2 /g. 

62, (New) The method of claim 61. wherein the apatite particles have a surface area of at 

least about 100 m 2 /g. 

6-1 (New) The method of cl aim 62^whe/ein the apatite particles have a surface area of a t 

least about 150 m 2 /g. 

^ (New) The method of claim 45/ wherein the densified apatite structure is a prosthesis. 



& (New) The method of c lain/45. wherein the densified apatite structure is at least part of; 

prosthesis. 



f/\A 



(New) The method of ilaim 45. wherein the densified apatite structure comprises an 

exterior coating on a prosthesis. 

6Z (New) The metho/i of claim 66. wherein the coating has a thickness of at least about 0 5 

um. 



68; (New) The method of claim 45. wherein the densified apatite structure comp rises 

auxiliary structural additive. 



an 
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6JL (New) A m ethod as in claim 68. wherein the auxiliar/struchiral additive comprises 

ceramic additive. 



^ (New) A method as in claim 68. wherein the auxiliary structural additive comp rises a 

metal oxide. 

2L (New) A method as in claim 70. whereir/the metal oxide is selected from the p ronp 

consisting of zirconia. titania. alumina and alloys thereof. 

12. (New) A method as in claim 68. wherein the auxiliary structural additive is a metal or 

alloy. 

Hi (New) A method as in claim 7Z wherein the auxiliary structural additive is selected from 

the group consisting of Ti. Al/Ni. W. Fe. Mo. Co. Zr. V. and other structural metals and 
alloys thereof. ' ■ 

TJj (New) A method as in claim 68. wherein the auxiliary structural additive is 

nanocrystalline. 



i r 



21 (New) A method as in claim 68. wherein the auxiliary structural additive is added in an 

amount of between/about 1% and about 50% by volume. 



(N v .v 76. (New) A method as in claim 68. wherein the structural ceramic additive is add ed in an 

v» 7 ~ - 

[P amount of frojft about 1 5% to about 35% by volume. 



TL (New) The! method of claim 45. wherein the densified apatite structure comprises 

zirconia. , 



78 



(New/ The method of claim 45. wherein the densified apatite structure comprises 
carbonated apatite. 
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79. (New) The method of claim 45, wherein the step of providing axomposition comprises 
the step of precipitating the composition from a solution. 

80. (New) A method as in claim 79, wherein the step of precipitation comprises adding a 
calcium salt to a phosphate source. 

81 . (New) A method as in claim 79, wherein the solution comprises a calcium salt at a 
concentration of less than about 1 M. 

82. (New) A method as in claim 8 1 , wherein the solution comprises a calcium sait at a 
concentration of less than about 0.5 M. 

83. (New) A method as in claim 79, wherein me solution comprises a calcium salt at a 
concentration of between about 0.16 Mlmd about 2.1 M. 

84. (New) A method as in claim 83, wherein the solution comprises a calcium salt at a 
concentration of between about O.lffM and about 0 .21 M. 

85. (New) A method as in claim 79j/wherein the solution comprises a calcium salt and a 
phosphate source in a molar ratio of about 10:6. 



86. (New) A method as in claim 79, wherein the step of precipitating comprises mixing a 
calcium source and a phosphate source. 



87. (New) A method as in claim 86, wherein the step of precipitating comprises adding a 
calcium source to a phosphate source at a rate of less than about 0.010 mol of calcium 
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89. (New) A method as in claim 88, wherein the adding rate is less than about 0.005 mol 
calcium source per minute. 

90. fNew) A method as in claim 86. wherein the calcium source comprises CaN(X 

9 1 . (New) A method as in claim 86, wherein the phosphate source comprises (NEL ^HPCy 

92. fNew) A method as in claim 79. wherein the solution has a pH of between about 7 and 
about 14. 

93. (New) A method as in claim 92. wherein thefolution has a pH of between about 1 1 and 
about 13. 



94. (New) A method as in claim 45. furthetiomprising the step of aging the composition at 
a temperature of between about -25 ^lad about 100 °C. 



95. (New) A method as in claim 94. wherein the temperature is between about 1 0 °C and 
about 50 °C. 

96. (New) A method as in claim 95. wherein the temperature is about 20 °C. 



97. (New) A method as in claim 45. further comprising the step of aging the composition for 
at least about 1 minute. 
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— (New) A method as in claim 100. wher ein the phase decomposition is less than about 
3%. 

102, — (New) A method as in claim 45. wherein the sintering step occurs in the absence of 
sintering aids. 

iP_! — (New) The method of claim 45. wherein tht sintering step is pressureless sintering 

— (New) The method of claim 45. where hi the sintering step is pressure-assisted sinterinp 

101 — (New) The method of claim 45. wherein the densified apatite structure is homogeneous 

— (New) A method as in claim 457wherein the sintering step occurs at a temperature of 
less than about 1200 °C for a period of time of at least about 2 hours 

I 0 - 7 - (New) A method as in clairtt 1^6. w herein the sintering step occurs at a temperature of 

less than about 1100 °C. 

— (New) A method as in c ilaim 106. wherein the sintering step occurs at a temperature of 
less than about 1000 % 

1^ — (New) A method d in claim 107. wherein the sintering step occurs at a temperature of 
less than about 900 °C. 

11°^ — (New) The method of claim 60. wherein the apatite particles have a crystal size of less 
than about 5 OP nm. 



iiL — (New) The method of c laim 110. wherein the apatite particles have a crystal size of less 
than abont 250 nm. 
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112. (New) An article, comprising: 

a densified apatite structure having a dimension^ at least about 0.5 cm and a 

compressive strength of at least about 500 MPa whicriundergoes apatite phase 
decomposition of less than about 10% when exposed to conditions of at least about 1 3 00 
°C for at least about 2 hours. 

ILL (New - ) The article of claim 112, wherein the'densified apatite structure has an average 

crystal size of less than about 250 nm. 

114: (New) The article of claim 113. wherein the average crystal size is less than about 1 50 

run. 

iH (New) The article of claim 1 14. therein the average crystal size is less than about 1 00 

nm. 



HiL (New) The article of clairO 15. wherein the average crystal size is less than about 50 



nm. 



H7- (New) The article of oiaim 1 16. wherein the average crystal size is less than about 30 

nm. 



UiL (New) The article of claim 1 17. wherein the average crystal size is less than about 20 



0/b 



nm. 



H9. (New) The article of claim 112. wherein the average compressive strength is at least 

about 700 MPa. 

120. (New) the article of claim 1 12. wherein the phase decomposition is less than about 5%. 



12L (New) The article of claim 120. wherein the phase decomposition is less than about 3%. 
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±Q — (New) The article of claim 112. where in the densified apatite structure has a porosity of 
at least about 20%. 

±ZL — (New) The article of claim 122. wherein the densrfied apatite structure has a p orosity of 
at least about 30°/o. 

±24 — (New) The article of claim 123. wherei n tbj densified apatite structure has a p orosity of 
at least about 50%. 

l 2 -^ — (New) The article of claim 124. whe/ei n the densified apatite structure has a p orosity of 
at least about 70%. 



I2£ — (New) The article of clai m 1 1Z wherein the densified apatite structure is a p rosth, 



esis. 



±ZL — (New) The article of^laim/l 12. where in the densified apatite structure is at least part of: 
prosthesis. 



^ — (New) The article ofcla im 112. wherein the densified apatite structure comp rises 
exterior coating on a prosthesis. 



an 



±29= — (New) The article of claim 128. wherei n the coating has a thickness of at least about 0 S 
um. 



130. (New) The 7 article of claim 1 1 2. wherein the densified apatite structure comp rises 
auxiliary/structural additive. 



an 



!1L — (New/ A article as in cl aim 130. wherein the auxiliary structural additive comprises 
ceramic additive. 



I 3 - 2 -^ — (New) A article as in cl aim 130. wherein the auxiliary structural additive comprises 
/metal oxide. 
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Hi (New) A article as in claim 132. wherein the metal oxide/is selected from the group 

consisting of zirconia. titania. alumina, and alloys thereof. 

12£ (New) A a rticle as in claim 130. wherein the auxiliary structural additive is a metal or 

alloy. 

ii^ (New) A a rticle as in claim 134. wherein the auxiliary structural additive is selected from 

the group consisting of Ti. Al. Ni . W. Fe. M6. Co. Zr. V and other structural metals and 
alloys thereof. 

136. (New) A article as in claim 130. wherein the auxiliary structural additive is 
nanocrvstalline. 



HL (New) A article as in claim 1 JO.jMerein the auxiliary structural additive is added in an 

amount of between about 1% atftpabout 50% by volume. 



138, (New) A article as in claim/130, wherein the structural ceramic additive is added in an 

amount of from about 15% to about 35% by volume. 

139. (New) The article of claim 112. wherein the densified apatite structure comprises 

zirconia. 

140: (New) The article of claim 1 12. wherein the densified apatite structure comprises 

carbonated apatite. 



i£L (New) The /article of claim 1 12. wherein the densified apatite structure is formed from 

apatite particles having a dimension of less than about 1 urn. 



142 



(New) /The article of claim 141. wherein the apatite particles have a dimension of less 
than aoout 500 run. 
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141 (New) The article of claim 142. wherein the apatite particles have a dimension of less 

than about 250 nm. / 

144. fNew) The article of claim 1 12. wherein the density/of the densified apatite structure is 

greater than about 90%. / 

145. (New) The article of claim 144. wherein the density is greater than about 95%. 

146. (New) The article of claim 145. wherein the density is greater than about 98%. 

14Z (New) The article of claim 1 12. wherein, the densified apatite structure is formed from 

particulate apatite having a surface area of at least about 40 m 2 /g. 

148. (New) The article of claim 142,-rfherein the surface area is at least about 60 m 2 /g. 

149. (N ew) The article of claim 14& wherein the surface area is at least about 100 m 2 /g. 

1 50. fNew) The article of claim 1 49. wherein the surface area is at least about 1 50 m 2 /g. 

151. fNew) An article, comprising: 

a prosthesis having a dimension of at least about 0.5 cm. the prosthesis 

comprising apatite having an average XRD crystal size of less than about 250 nm which 
undergoes phase decomposition of less than about 10% when exposed to conditions of at 
least about 1300/°C for at least about 2 hours. 

1 52. fNew) The article of claim 151. wherein the prosthesis has a compressive strength of at 
least about A 50 MPa. 



153 



(New) The article of claim 151. wherein the prosthesis has a density of at least about 
90%. / 
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^ — (New) The article of claim 151. wherein th e prosthesis has a porosity of at least about 
20%. 

155. (New) An article, comprising: 

a prosthesis having a dimen sion of at leas/ about 0.5 cm and a density of at least 

about 98%, the prosthesis comprising apatite which undergoes phase decomp osition of 
less than about 10% when exp osed to conditions of at least about 1 300 °C for at leas t 
about 2 hours. 

^ — (New) The article of claim 155. vrhered the p rosthesis has a compressive strength of at 
least about 150 MPa. 



■1^7. — (New) The article of claim 155. wherei n the prosthesis has an average XRD cry stal 
of less than about 250 nm. 



size 



— (New) The article of claUrrlp 5. wherei n the prosthesis has a p orosi ty of at least about 
20%. 



I'* 159. (New) A method, comprising. 

fjj precipitating apatite fro m a solution as an anatite precipitate, the apatite 

precipitate having a/ average dimension of less than about 1 um: and 

densifying/the apatite preci pitate into a densified ap ati te structure having a crystal 

size of less than/about 250 nm and a density of at least about 98% 



^ — (New) A method as in claim 159. wherein t he step of precipitating comprises mixing 
calcium source and a phosphate source. 



i£L — (New) A method as in cl aim 159. further comprising the sten of calcining the 
composition at a temperature of less than about 1000 °C. 
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162. (New) A method as in claim 159. further comprising the step of allowing p hase 
decomposition of less than about 10% in the densified apatife structure. 

1 63. fNev/) A method as in claim 1 59, wherein the sinteririg step occurs at a temperature of 
less than about 1200 °C for a period of time of at least about 2 hours. 

164. (New) An article, comprising: / 

an apatite structure having a dimension of at least about 0.5 cm. a density of at 

least about 98%. and an average XRD crystal size of less than about 250 nm which 
undergoes apatite phase decomposition of less than about 10% when exposed to 
conditions of at least about 1300 °C for /at least about 2 hours. 

165. (New) The article of claim 164. wherein the apatite structure has a compressive strenp th 

of at least about 1 50 MPa. / 

166. (New) The article of claim lQ4^vherein the apatite structure has a porosity of at least 
about 20%. V 

167. (New) An article, comprising: 

a prosthesis having/a dimension of at least about 0.5 cm and a density of at least 

about 98%. the prosthesis/ comprising apatite having an average XRD crystal size of less 
than about 250 nm. / 

168. (New) The article of claim 167. wherein the prosthesis has a compressive strength of at 
least about 150 MPa./ 



1 69. fNew) The article of claim 1 67. wherein the prosthesis undergoes phase decomposition 
of less than about 10% when exposed to conditions of at least about 1000 °C for at least 



about 2 hours 
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— (New) The article of clai m 167. wherein the prosthesis has^a porosity of at least about 
20%. 



171. (New) A method, comprising: 

providing a composition comprising an apatite: and 

sintering the composition to form a den/ified apatite structure having a 

compressive strength of at least about 500 MPa. a density of at least about 98%. and an 
average XRD c rystal size of less than abou/250 run, wherein the densified apatite 
structure undergoes apatite phase decomposition of less than about 10% when exposed to 
conditions of at least about 1300 °C for it least about 2 hours. 

112. — (New) The method of claim 171. wherein the step of providing a composition comp rises 
the step of precipitating the composition from a solution. 

ill — (New) A method as in claim 172. wherein the step of precipitating comprises mixinp a 
calcium source and a phosplfQe source. 

12± — (New) A m ethod as in clainri 71. further comprising the step of calcining the 
composition at a temperature of less than about 1000 °C. 

121i (New) A method as in llaim 171. further comprising the step of allowing phase 

decomposition of less /han about 10% in the densified apatite structure. 

JJZ^L — (New) A method as/in claim 171. wherein the sintering step occurs at a temperature of 
less than about 120,0 °C for a period of time of at least about 2 hours. 

1 77. (New) A methoa, comprising: 

providing apatite particles having a dimension of less than about 1 urn: and 

sinterine the apatite pa rticles at a temperature of less than about 1 100 °C to form a 

prosthesis having a dimension of at least about 0.5 cm and an average crystal size of less 
than about 250 nm. 
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l^ — (New) The method of clai m 177. wherein the step of providing apatite particles 
comprises the step of pre cipitating the apatite particles'frorn a solution. 

£2* — (New) A method as in claim 178. wherein th e step of precipitating comp ri ses mixing a 
calcium source and a phosphate source. 

^ — (New) A method as in claim 177. furthe / comprising the step of calcining the ap atite 
particles at a temperature of less than about 1000 °C. 

1£L — (New) A method as in cl aim 177. further comprising the step of allowing phase 
decomposition of less than about/10% in the prosthesis. 

l^ — (New) A method as in claim 177. whe rein the sintering step occurs at a temp erature nf 
less than about 1200 °C for a/period of time of at least about 2 hours 

183. (New) A method, completing: 

Providing apatite particl es having a dimension of less than about 1 urn: and 

sintering the apatite partic les at a temperature of less than about 1 1QQ °C to form : 

densified apatite stru/ture havi ng a density of at least about 98% and a grain size of less 
than about 250 nm. 

— (New) The method of cl aim 183. wherein the step of providing apatite p articles 
comprises the step of precipitating the anatite particles from a solution 

iM; — (New) A method as in claim 184. wherei n the step of precipitating comprises mixing a 
calcium soucce and a phosphate source. 

1^ — (New) A method as in cl aim 183. further comprising the step of calcining the apatite 
particles at a temperature of less than about 1000 °C. 
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187. (New) A method as in claim 1 83, farther comprising the step of allowing phase 
decomposition of less than about 10% in the prosthesis. 

1 88. ("New) A method as in claim 1 83. wherein the sintering step occurs at a temperature of 
less than about 1200 °C for a period of time of at least about 2 hours. 

189. (New) The method of claim 183, wherein the apatite particles have a surface area of at 
least about 40 m /g. / 

1 90. (New) The method of claim 1 83, wl/erein the apatite particles have a dimension of less 
than about 1 um. / 

191. (New) An article, comprising: / 

an apatite structure having a dimension of at least about 0.5 cm, a density of at 

least about 98%, and an average XRD crystal size of less than about 250 nm. 

192. (New) The article of claimlp91. wherein the apatite structure has a compressive strength 
of at least about 150 MPa. / 

1 93 . (New) The article of claim 191, wherein the apatite structure undergoes phase 
decomposition of less than about 10% when exposed to conditions of at least about 1300 
°C for at least about 2 hours. 



194 



(New) The article o 



about 20% 



claim 191, wherein the apatite structure has a porosity of at least 



Serial No. Not Yet A; 



17 



Att^B^ Docket No. M0925/71 10 




12^ — (New) The article of cla im 195. wherein the apatite structure has a compressive streng th 
of at least about 150 MPa. 



I£L — (New) The article of clai m 195. wherein the apatite4ructure has a density of at lea st 
about 90%. 

1^8, — (New) The article of cla im 195. wherein the Apatite structure has a porosity of at least 
about 20%. 

199. (New) An article, comprising: 

an apatite structure havin g a dimension of at least about 0.5 cm and a density of at 

least about 98 %. wherein the apatite/structure undergoes phase decomposition of less 
than about 10 % when exposed to conditions of at least about 1300 °C for at least about 2 
hours. 

— (New) The article of cl aim I9EL wherein the apatite structure has a compressive streng th 
of at least about 150 MPa. 

2QL — (New) The article of cl aim 199. wherein the apatite structure has an average XRD cry stal 
size of less than about 250 run. 

202, — (New) The article of cla im 199. wherein the apatite structure has a porosity of at least 
about 20%. 



203. (New) A method/comprising: 

providing apatite particles having a dimension of less than about 1 um and a 

surface area of at least about 40 m 2 /e: and 

sinteririg the particles at a temperature of less than about 1 100 °C to produce a 

densified apatite structure having a density of at least about 98%. 
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204. (New) The method of claim 203, wherein the step of providing apatite particles 
comprises the step of precipitating apatite particles from a solution. 

205. (New) A method as in claim 203, further comprising the/^tep of calcining the apatite 
particles at a temperature of less than about 1000 °C. 

206. (New) A method as in claim 203, further comprising the step of allowing phase 
decomposition of less than about 10% in the denjsified apatite structure. 

207. (New) A method, comprising: 

providing a composition comprising an apatite; and 

sintering the composition at a temperature of less than about 1 100 °C to form a 

densified apatite structure having an average XRD crystal size of less than about 150 nm. 

208. (New) The method of claim 207, wherein the step of providing apatite particles 
comprises the step of precipitating/apatite particles from a solution. 

209. (New) A method as in claim 20?, further comprising the step of calcining the apatite 
particles at a temperature of less than about 1000 °C. 

210. (New) A method as in claim 207, further comprising the step of allowing phase 
decomposition of less than about 10% in the densified apatite structure. 

211. (New) A method as if claim 207, wherein the average XRD crystal size is less than 
about 1 00 nm. 

212. (New) The methqa of claim 211, wherein the average XRD crystal size is less than about 
50 nm, 

213. (New) The method of claim 21 1 , wherein the average XRD crystal size is less than about 
30 nm. 
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214. (New) The method of claim 21 1, wherein the average XRD crvsta/size is less than about 
20 nm. 

215. (New) The method of claim 207, wherein the sintering temperature is less than about 
1000 °C. 

216. (New) The method of claim 215, wherein the sinteririg temperature is less than about 900 

°_a 

217. (New) An article, comprising: 

an apatite structure having a compressive strength of at least about 500 MPa. 

wherein the apatite structure undergoes phase decomposition of less than about 10% 
when exposed to conditions of at least aboiat 1300 °C for at least about 2 hours. 

218. (New) The article of claim 2 1 7. whereyi the apatite structure has a dimension of at least 
about 0.5 cm. 

2 1 9. (New) The article of claim 2 1 7, wherein the apatite structure has an average XRD crystal 
size of less than about 250 nm. 

220. (New) The article of claim 2 1 7/ wherein the apatite structure has a density of at least 
about 98%. 

22 1 . (New) The article of claim f 1 7. wherein the apatite structure has a porosity of at least 
about 20%. 

222. (New) An article as in claim 217, further comprising an auxiliary structural additive. 

223. (New) An article as in/claim 222, wherein the auxiliary structural additive comprises a 
ceramic additive. 
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224 — ( New) An article as in claim 222. wherein the auxiliary structural additive comprises a 
metal oxide. 



225, — (New) An article as in c laim 224. wherein the metal oxide is selected from the group 
consisting of zirconia, titania. alumina, and alloys thereof. 



224 — (New) An article as in claim 222. wher ein the auxiliary structural additive is a metal nr 
alloy. 

22Z — (New) An article as in c laim 226. whereiA the auxiliary structural additive is selected 

from the group consisting of Ti. Al. Ni/W. Fe. Mo. Co. Zr. V. and other structural metals 
and alloys thereof. 

228, — (New) An article as in claim 222./wherein the auxiliary structural additive is 
nanocrystalline. 

222: — (New) An article as in claim £22. whe rein the auxiliary structural additive is added m an 
amount of between about 1% and about 50% by volume. 

2i£L — (New) An article as in claim 222. wherein the structural ceramic additive is added in an 
amount of from about 15% to about 35% by volume. 

231. (New) A method, comprising: 

precipitating an apatite from a solution: and 

sintering the/ apatite to form an article having a density of at least 98%, an averag e 

crystal size of less/than about 250 nm. and a compressive strength of at least about 1 50 
MPa. 

232, — (New) The method of claim 231. further comprising the step of removing the solvent 

from the precipitated apatite. 
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233. (New) The method of claim 236. wherein the average XRD crystal size is less than ahont 
30 nm. 

234. ( New) The method of claim 231. wherein the average XRD crystal size is less than ahont 
150 run. 

235. (New) A method as in claim 234. wherein the average XRD crystal size is less than 
about 100 nm. 

236. (New) A method as in claim 235. whereinyuhe average XRD crystal size is less than 
about 50 nm. 

237. (New) A method as in claim 23 1 . whgrein the precipitating step comprises adding a 
calcium salt to a phosphate source. 

238. (New) A method as in claim 23 mvherein the solution comprises a calcium salt at a 
concentration of less than about/1 M. 

239. (New) A method as in claim/238, wherein the solution comprises a calcium salt at a 
concentration of less than atfout 0.5 M. 

240. (New) A method as in claim 23 1. wherein the solution comprises a calcium salt at a 
concentration of between about 0.16 M and about 2.1 M. 

241. (New) A method as in claim 240. wherein the solution comprises a calcium salt at a 
concentration of between about 0.16 M and about 0.21 M. 

242. (New) A method as in claim 23 1. wherein the solution comprises a calcium salt and a 
phosphate source/ in a molar ratio of about 10:6. 



/ 
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243. (New) A method as in claim 23 1 . wherein the precipitating ^tep comprises mixing a 
calcium source and a phosphate source. 



244. (New) A method as in claim 23 1, wherein the precipitating step comprises adding a 
calcium source to a phosphate source at a rate of /less than about 0.010 mol of calcium 
source per minute. 

245. (New) A method as in claim 244. whereiiv4he adding rate is less than about 0.007 mol 
calcium source per minute. 

246. (New) A method as in claim 245. waerein the adding rate is less than about 0.005 mol 
calcium source per minute. 

247. (New) A method as in claim 23v. wherein the calcium source comprises CaNCh . 

248. (New) A method as in claim 237. wherein the phosphate source comprises (NH^ HPOa. 

249. (New) A method as in claini23 1 . wherein the solution has a pH of between about 7 and 
about 14. 

250. (New) A method as ih claim 249. wherein the solution has a pH of between about 1 1 and 
about 13. 

25 1 . (New) A method/as in claim 23 1 . wherein the precipitated apatite has a crystal size of 
less than about 1/50 nm. 

252. (New) A method as in claim 25 1 . wherein the precipitated apatite has a crystal size of 
less than about 100 nm. 



253. (New) A method as in claim 252. wherein the precipitated apatite has a crystal size of 
less than About 50 nm. 



Serial No. Not Yet Ass? 



23 



Attor^Bbocket No. M0925/7 1 1 0 



254. (New) A method as in claim 253. wherein the precipitated apatite haya crystal size of 
less than about 20 run. 

255. (New) A method as in claim 23 1 . wherein the precipitated/apatite has a surface area of at 
least about 40 m 2 /g. 

256. (N ew) A method as in claim 255. wherein the precipitated apatite has a surface area of at 
least about 60 m 2 /g. 



! — 

!:=» 



257. (New) A method as in claim 256. wherein the precipitated apatite has a surface area of at 
least about 100 m 2 /g. 

258. (New) A method as in claim 257. wherein the precipitated apatite has a surface area of at 
least about 150 m 2 /g. 

259. (New) A method as in claim 23/1 . further comprising the step of wet grinding the apatite 
precipitate to from an apatite product. 



iU 



260. (New) A method as in claim 23 1. further comprising the step of aging the precipitated 
a patite at a temperature, of between about -25 °C and about 100 °C. 



(A.A 



261 . fNew) A method as in claim 260 wherein the temperature is between about 10 °C and 
about 50 °C. 

262. fNew) A method/as in claim 261 wherein the temperature is about 20 °C. 



263. (New) A method as in claim 23 1. further comprising aging the precipitated apatite for at 
least about 1 minute. 
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264. (New) A method as in claim 23 1, further comprising calcining the precipitated apatite at 
a temperature of less than about 1000 °C. 

265. (New - ) A method as in claim 231, wherein the sintering step occurs at a temperature of 
no more than about 1200 °C for a period of time of no more than about 2 hours. 

266. (New) A method as in claim 265, wherein the sintering step occurs at a temperature of 
no more than about 1 100 °C for a period of time of no more than about 2 hours. 

267. (New) A method as in claim 266. wherein the sintering step occurs at a temperature of 
no more than about 1000 °C for a period oz time of no more than about 2 hours. 

268. (New) A method as in claim 267, wherein the sintering step occurs at a temperature of 
no more than about 900 °C for a period of time of no more than about 2 hours. 



269. (New) A method as in claim 23 1/ further comprising allowing phase decomposition of 
less than about 1 0% in the articl 



270. (New) A method as in clainy2o9, wherein the phase decomposition is less than about 
5%. 



271. (New) A method as in claim 270, wherein the phase decomposition is less than about 
3%. 

272. (New) A method as/in claim 23 1 , wherein the sintering step occurs at a temperature of at 
least about 1 000 °u for a period of time of at least about 2 hours while allowing phase 
decomposition of jess than about 10% in the article. 



273. (New) A method as in claim 272, wherein the temperature is of at least about 1 1 00 °C 
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274. (New) A method as in claim 23 1, wherein the sintering step occurs in the absence of 
sintering aids. / 

275 . (New) A method as in claim 23 1 . wherein the article has a dimension of at least about 
0.5 cm. / 

276. (New) A method as in claim 23 1 . wherein the solution comprises, in suspension, an 
auxiliary structural additive. / 

277. (New) The method of claim 276. wherein the article is a composite particulate apatite. 

278. (New) The method of claim 276. wherein the article comprises particulate auxiliary 
structural additive. / 

279. (New) A method as in claim 23 1 ./wherein the precipitating step comprises essentially 
simultaneously co-precipitating tne apatite and an auxiliary structural additive. 

280. (New) A method as in clairn £3 1 . further comprising, following precipitation of an 
auxiliary structural additive/precipitating the apatite from solution. 

281. (New) A method, comprising: 

providing a composition comprising an apatite; and 

pressure-assisted sintering the composition at a temperature of less than about 

1 100 °C to produce ailensified apatite structure with a density of greater than about 98°/ 
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2 &4. (New) The method of claim 281, wherein the pressure-assisted sintering occurs at a 

temperature of less than about 1000 °C. 

285. (New) The method of claim 281. wherein the composition is sintered form a densified 

apatite structure having a compressive strength of at least about 150 MPa. 

286. (N ew) The method of claim 281. wherein the sintered composition undergoes apatite 
phase decomposition of less than about 10% when exposed to conditions of at least abou t 
1 100 °C for at least about 2 hours. 

287. (New) A method as in claim 28 1 , wherein the sintering step comprises sintering the 
composition in the presence of an auxiliary structural additive. 

288. (New) A method, comprising: 

providing apatite particles/having a dimension of less than about 1 urn and a 

surface area of at least about 40 m 2 /g: and 

sintering the apatite parjicles to form an apatite structure having a dimension of at 

least about 0.5 cm. 

289. (New) The method of claim 288. wherein the sintering step comprises pressure-assisted 
sintering. 

290. (New) The method of claim 288. wherein the sintering step comprises pressureless 
sintering. 

29 1 . (New) The method/of claim 288. wherein the sintering step occurs in the absence of any 
sintering aids. 

292. (New) The method of claim 288. wherein the apatite structure is homogeneous. 



/ 
/ 
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221 — (New) The method of claim 288. wherein the apatite stniefure has a density of at least 
about 90%. 



. 294. (New) A metho d as in claim 293. wherein the density is at least about 95%. 

221 — (New) A m ethod as in claim 294. wherein th/ density is at least about 98%. 

224 — (New) A method as in claim 288. wher eiri the sintering step occurs at a temp erature of 
no more than about 1300 °C. 

22Z — (New) A method as in claim 296. whe rein the temperature is no more than ahnnt 1 700 
!C 

22JL — (New) A method as in claim 297. wherein the temperature is no more than about 1 1 nn 
°C. 



22JL — (New) A method as in cla ffiy398. wherein the temperature is no more than about 1 00 f) 
°C. 



^ — (New) A method as in t/laim 299. wh erein the temperature is no more than about 900 °C. 

2<2L — (New) A method as iA claim 288. whe rein the apatite structure has undergone ap atite 
decomposition of leas than about 10%. 

ffi — (New) A method as in cl aim 301. wherein the anatite structure has underpone apatite 
decomposition of iess than about 5%. 

— (New) A method as in cl aim 302. wherein the apatite structure has underpone apatite 
decomposition 6f less than about 3%. 
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304. (New) A method as in claim 288. wherein the sintering step comprises sintering the 
apatite particles in the presence of an auxiliary structural additive. 

305. (New - ) A method, comprising: 

providing apatite particles having a dimension of less than about 1 urn and a 

surface area of at least about 40 m 2 /g; and 

sintering the apatite particles to form a densffied apatite structure having a 

compressive strength of at least about 150 MPa. 

206. (New) A method as in claim 305, wherein the sintering step comprises sintering the 
apatite particles in the presence of an auxiliary structural additive. 

307. (New) The method of claim 305. wherein the step of providing apatite particles 

comprises the step of precipitating apatite particles from a solution- 
SOS. (New) A method as in claim 307Ywherein the step of precipitating comprises mixing a 
calcium source and a phosphate sojprce. 

309. (New) A method as in claim 307, further comprising the step of calcining the 
composition at a temperature of less than about 1000 °C. 

3 1 0. (New) A method as in claim 305, further comprising the step of allowing phase 
decomposition of less than about 10% in the densified apatite structure. 

311. (New) A method as in claim 305, wherein the sintering step occurs at a temperature of 
less than about 1200 °C for a period of time of at least about 2 hours. 



312. (New) A method, comprising: 

precipitating apatite from solution as an apatite precipitate: and 

densifying the apatite precipitate into a densified article having a porosity of at 

least about 20% j 
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111 (New) The method of claim 312. wherein the article has an average XRD crystal size of 

less than about 250 nm. 

314- (New) A method as in claim 312. wherein the step of precipitating comprises mixing a 

calcium source and a phosphate source. 

ILL (New) A method as in claim 312. further Comprising the step of calcining the apatite 

precipitate at a temperature of less than about 1000 °C. 

316. ( New) A method as in claim 312. further comprising the step of allowing p hase 
decomposition of less than about 10% in the densified article. 

3 1 7. (New) A method as in claim 3 12. wherein the sintering step occurs at a temperature of 
less than about 1200 °C for a period of time of at least about 2 hours. 

318. (New) An article, comprisn; 

an apatite structure yhkving a density of at least about 98% and an average XRD 

crystal size of less than about 250 nm. 

319. (New) The article of claim 3 1 8. wherein the apatite structure has a compressive strength 

of at least about 150 MPa. 

320. (New) The article of claim 318. wherein the apatite structure undergoes phase 
decomposition of less than about 10% when exposed to conditions of at least about 1300 
°C for at least about 2 hours. 

321. (New) The article of claim 318. wherein the crystal size is less than about 1 50 nm. 

322. (New) A method, comprising: 

providing a composition comprising apatite; and 
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sintering the composition at a temperature of less than about 1 100 °C to form a 

densified apatite structure having a density of at leasf'98%. 



323. (New) The method of claim 322, wherein the sintered composition has a compressive 
strength of at least about 150 MPa. 

324. (New) The method of claim 322, wherein the sintered composition undergoes apatite 
phase decomposition of less than about 10% when exposed to conditions of at least about 
1300 °C for at least about 2 hours. 

325. (New) A method as in claim 32% further comprising the step of calcining the 
composition at a temperature of less than about 1 000 °C. 

326. (New) A method as in claim 322. further comprising the step of allowing phase 
decomposition of less than about 10% in the densified apatite structure. 

327. (New) The method off claim 322. wherein the sintered composition undergoes apatite 
phase decompositioi of/less than about 10% when exposed to conditions of at least about 



(A' 



1 100 °C for at least aVout 2 hours. 

328. (New) A method/as in claim 322, wherein the sintering step comprises sintering the 
composition in the presence of an auxiliary structural additive. 

329. (New) A method, comprising: 

precipitating from a solution particulate apatite having a surface area of at least 
about 40 m 2 /g and an average XRD crystal size of less than about 250 run. 



330. (New) The method of claim 329. further comprising the step of removing the solvent 
from the particulate apatite. 
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11L (New) The method of claim 329. wherein the average XRD crystal size is less than about 

150nm. 

332. (New) A method as in claim 331. wherein the average ARD crystal size is less than 

about 100 nm. 

331 — (New) A m ethod as in claim 332. wherein the average XRD crystal size is less than 
about 50 nm. 

334. (New) A method as in claim 329, whereipf the precipitating step comprises adding a 
calcium salt to a phosphate source. 

115, (New) A method as in claim 329. wherein the solution comprises a calcium salt at a 

concentration of less than about 1 



336. (New) A method as in claim 3B5. wherein the solution comprises a calcium salt at a 

concentration of less than abo<M).5 M. 

337. (New) A method as in claim 329. wherein the solution comprises a calcium salt at a 

concentration of between/about 0.16 M and about 2.1 M. 



(A 



338. (New) A method as in/claim 337. wherein the solution comprises a calcium salt at a 

concentration of between about 0.16 M and about 0.21 M. 

339. (New) A method aj in claim 329. wherein the solution comprises a calcium salt and a 

phosphate source p a molar ratio of about 10:6. 



MO, (New) A method as in claim 329. wherein the precipitating step comprises mixing a 

calcium source and a phosphate source. 



j.J. 
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341 . (New) A method as in claim 329. wherein the precipitating step comprises adding a 
calcium source to a phosphate source at a rate of less than about 0.&\0 mol of calcium 
source per minute. 



342. (New) A method as in claim 34 1 . wherein the adding rate4s less than about 0.007 mol 
calcium source per minute. 

343. (New) A method as in claim 342. wherein the adding rate is less than about 0.005 mol 
calcium source per minute. 

344. (New) A method as in claim 334. whereirythe calcium source comprises CaNO? 

345. (New) A method as in claim 334. wherein the phosphate source comprises (NH^ oHPO^. 

346. (New) A method as in claim 329. wherein the solution has a pH of between about 7 and 
about 14. 

347. (New) A method as in claim/3l4^. wherein the solution has a pH of between about 1 1 and 
about 13. 



fy 348. (New) A method as in claim 329. wherein the particulate apatite has an average XRD 
^ ^ crystal size of less than about 150 nm. 

349. (New) A method ay in claim 348. wherein the particulate apatite has an average XRD 
crystal size of less ihan about 1 00 nm. 

350. (New) A method as in claim 349. wherein the particulate apatite has an average XRD 
crystal size of less than about 50 nm. 

351. (New) A method as in claim 350. wherein the particulate apatite has an average XRD 
crystal size of less than about 20 nm. 



Serial No. Not Yet Ass: 



33 



Atto Docket No. M0925/7 1 1 0 



352. (New) A method as in clai m 329, w h e rein the particulate ap atite ha/ 1 surface area of at 
least about 60 m 2 /g 

353. (New) A method as in claim 352, wh e rein th e particulate ap 4te has a surface area nf,t 
least about 100 m 2 /p; 

354. (New) A method as in claim 353. wherein t h e partici/ate ap atite has a surface area nf at 
least about 1 50 m 2 /g. 



355. (New) A method as in claim 329. furthe r comprising the step of wet grinding the 
particulate ap atite to from an apatite p roduct > 

356. (New) A method as in claim 329, fUrth e ^om prising the step o f aging the p articulate 
apatite at a temperature of herween^amUh-25 °C and about 100 °C. 



^ — (New) A method as in claim 356. wherein t h e temperature is between ahout 10 °C and 
about 50 °C. 



— (New) A method as in claim 357. wherein the temperature is about 20 °C 



359. (New) A method as in clai m 7 329, f u r t her com prising aginp th e particulate ap atite fnr at 
least about 1 minute. 



360. (New) A method as in c/ai m 329, f u rther com prising calcining the particulate apatite 
temperature of less mart about 1000 °C. 



at a 



361. (New) A method as /n cla im 329, f u rth e r com prising sintering the particulate ap atite at a 
temperature of no n/ore than about 120 Q °C for a p eriod of time of no more than ahnnt 9 
hours. 
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^ — (New) A method as in claim 361. wherein the sintering step occurs aKa temperature of 
no more than about 1 1 00 °C for a period of time of no more than arxwt 7 hgurZ 

^ — (New) A method as in claim 362. wherein t h e sintering sterybccurs at a temperature of 
no more than about 1000 °C for a period of time of no more than about 2 hours. 

^ — (New) A method as in claim 363. wherein t h e sinteriZstep occurs at a temperature of 
no more than about 900 °C for a period of time of xja more than about 2 hours. 

^ — (New) A method as in claim 329. further c o mprising sintering the particulate apatite at 
least about 1000 °C for a period of tim e of at feast about 2 hours while allowing p hase 
decomposition of less than about 10%. 

^ — (Ne w) A method as in claim 365. wherein the temperature is of at least about 11 00 °C 

Q ^ — (New) A method as in claim 329. wl/erein the sintering step occurs in the absence of 
M sintering aids. 

[I ^ — (New) A method as in claimU^. wherei n the particulate apatite has a dimension of at 

I"* least about 0.5 cm. 

£3 

(A 26£ — (New) A method as in clairr / 329. wherein the solution comprises, in susp ension an 
auxiliary structural additive 

^ — (New) The method of claim 369. wher ein the article is a composite particulate ap atite 

^ — (New ) The method of .claim 369. wherein the article comprises particulate auxiliary 
structural additive. 

— (New) A method J in claim 369. wherei n the precipitating step comprises essentially 
simultaneously coftrecip itating the apatite and an auxiliary structural additive 
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373. (New) A method as in claim 369, further comprising, following precipitation of an 
auxiliary additive, precipitating the apatite from the solution. 

374. (New) A composition, comprising: / 

particulate apatite having an average particle size small enough that the 

composition can be sintered to a density of at least 98% at a temperature of less than 
about 1100 °C. / 



375. (New) The composition of claim 374. wherein the temperature is less than about 1000 
°C. / 



376. (New) The composition of claim 3/74. wherein the particulate apatite can be sintered to 
form a densified apatite structure /having a compressive strength of at least about 150 
MPa. / 



377. (New) The composition or claim 374. wherein the particulate apatite can be sintered to 
form a densified apatite stmciure having a dimension of at least about 0.5 cm. 

378. (New) The composition/of claim 374. wherein the particulate apatite can be sintered to 
form a densified apatite structure having an average XRD crystal size of less than about 
250 nm. / 
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particulate apatite having a surface area of at least about 60 m /g. 




391. (New) The composition of claim 390, wherein the particulate apatite is a composite. 

392. (New) The composition of claim 390, wherein the particulate apatite has an average 
particle size of less than about 1 um. 

393. (New) The composition of claim 390. wherein the particulate apatite undergoes phase 
decomposition of less than about 10% wher/ exposed to conditions of at least about 1300 
°C for at least about 2 hours. 

= 394. (New) A method, comprising: 
providing a suspension: 




colloidally pressing the suspension to form an apatite structure. 



395. (New - ) The method of claim 394, wherein the suspension is a sol. 

396. (New) The method of claim 394, wherein the suspension includes a polymer. 

397. (New) The method of claim 394. wherein the suspension includes a surfactant. 

398. (New) The method of/claim 394. wherein the apatite structure is sintered. 

399. (New) The method/of claim 394. wherein the apatite structure is a densified apatite 
structure. 



400. (New) The method of claim 394. wherein the densified apatite structure has a density of 
greater than about 90%. 
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4QL (New) The method of claim 394. wherein the apatite structure/has a dimension of at least 

about 0.5 cm. 

4Q2, (New) The method of claim 394. wherein the apatite structure has a compressive 

strength of at least about 150 MPa. 

4-21 — (New) The method of c laim 394. wherein the apatite structure has a porosity of at least 
about 20%. 

404^ (New) Th e method of claim 394. wjierein the apatite structure undergoes phase 

decomposition of less than about 10°When exposed to conditions of at least about 1300 
°C for at least about 2 hours. 



405. (New) The met hod of claim 394. whe/ejft the apatite structure has an average XRD 
crystal size of less than about 250 



40<L (New) The method of claim 394. therein the apatite structure is a prosthesis. 



H 407. (New) Th e method of claim 394. further comprising sintering the apatite structure. 



4QJL (New) A method as in claim/407, wherein the sintering step occurs at a temperature of 



CM 



no more than about 1300 °CZ 



409. (New) A method as in claim 408. wherein the temperature is no more than about 1200 

4-iiL — (New) A m ethod as ir/ claim 409. wherein the temperature is no more than about 1 100 
°C. 



ill — (New) A method ai in claim 410. wherein the temperature is no more than about 1000 
°C. 
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412. (New) A method as in claim 41 1. wherein the temperature is no more than about 900 °C. 

413. (New) The method of claim 402. wherein the apatite strupfure^as a compressive 
strength of at least about 500 MPa. 

414. (New) The method of claim 413. wherein the apatite structure has a compressive 
strength of at least about 700 MPa. 

415. (New) A method as in claim 407. wherein the apatite structure has undergone apatite 
decomposition of less than about 10%. 

416. (New) A method as in claim 415. wherein the apatite structure has undergone apatite 
decomposition of less than about 

417. (New) A method as in claim 416. W^eyem the apatite structure has undergone apatite 
decomposition of less than about 3 %. 

418. (New) A composition, comprising: 

a densified apatite; anc 

nanocrystalline zircotlia. 

419. (New) The composition of claim 418. wherein the composition has a compressive 
strength of at least about 150 MPa. 

420. (New) The composition of claim 418. wherein the composition has a porosity of at least 
about 20%. 



42 1 . (New) The composition of claim 418. wherein the composition undergoes phase 

lei 



decomposition of less than about 10% when exposed to conditions of at least about 1300 
°C for at least about 2 hours . 
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421 — (New) The compositio n of claim 418. wherein the composition has an average XRD 
crystal size of less than about 250 run. 

421 — (New) The compositio n of claim 41 8. wherein the composition has a surface area of at 
least about 40 m 2 /g. 

42A — (New) The composition of claim 418. wherein the composition has a density of at least 
about 90%. 

425. (New) A method, comprising: 

providing a nanocrvstalline asatitd: and 

It dispersing the nanocrvs tallinjb abfrtite in a zirconia suspension. 

i ^ \ / \ / 

J 42<L — (New) The method of cl aim 425. WhVdpmprising the step of precipitating particulate 
SiO apatite from the suspension. 

42L — (New) The method of c lam 425 /further comprising calcining the particulate apatite. 
42$L — (New) The method of c lam 425. further comprising sintering the particulate apatite. 
4-2JL — (New) A m ethod as in clairyi 427. wherein the calcining step occurs at a 



temperature of 



less than about 1000 °C. 

— (New) A method as in cMm 428. wherein the sintering step occurs at a temperature of 
less than about 1200 °C for a period of time of at least about 2 hours. 



4-iL — (New) The method of claim 426. wherein the particulate apatite has a compressive 
strength of at least about 150 MPa. 
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432, (New) The method of claim 426. wherein the particulate apatite has a porosity of at least 

about 20%. 

433. (New) The method of claim 426. wherein the particulate apatite undergoes phase 

decomposition of less than about 10% when exposed to conditions of at least about 1000 
°C for at least about 2 hours. 

434. (New) The method of claim 426. wherein the particulate apatite has an average XRD 

crystal size of less than about 250 nm. 

435, (New) The method of claim 426. wherein the particulate apatite has a surface area of at 

least about 40 m 2 /g. 

43JL (New) The method of claim 426. Avherein the particulate apatite is densified to at least 

about 90%. 



437. (New) A composition, comprising: 

nanocrvstalline apatiie\ and 

nanocrvstalline zirconiax 



438. (New) The composition/of claim 437. wherein the composition has a compressive 

strength of at least about 150 MPa. 



43JL (New) The composition of claim 437. wherein the composition has a porosity of at least 

about 20%. 



440. 



(New) The composition of claim 437. wherein the composition undergoes phase 
decomposition of/less than about 10% when exposed to conditions of at least about 1000 
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441 . (New) The composition of claim 437. wherein the compositiofihas an average XRD 
crystal size of less than about 250 nm. 



442. (New) The composition of claim 437, wherein the composition has a surface area of at 
least about 40 m 2 /g. 

443 . (New) The composition of claim 437. wherein .the composition has a density of at least 
about 90%. 

444. (New) A method, comprising: 

providing a composition comprising zirconia and an apatite; and 

sintering the composition toYfaiduce a material having a density of at least about 

98% wherein the apatite phase has ikftiefgone less than 10% decomposition. 

445. (New) The method of claim 444. /Wherein the material has less than about 50% zirconia 
by volume. 

446. (New) The method of claim 445. wherein the material has less than about 1 0% zirconia 
by volume. 

447. (New) The method of clafa 444. wherein the material has an average XRD crystal size 
of less than about 32 nnij 

448. (New) The method of Maim 444. wherein the material has an average surface area of 
greater than about 66, k m 2 /g. 



449. (New) The method/of claim 444. wherein the material has a compressive strength of at 
least about 745 MHa. 



450. 



(New) The method of claim 449. wherein the material has a compressive strength of at 
least about 102oivlPa. 
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45 1 . (New) The method of claim 444, wherein the material has a dimension of at least about 
0.5 cm. 

452. (New) The method of claim 444, wherein the sintering/step occurs at a temperature of 
less than about 1300 °C. 

453. (New) The method of claim 452, wherein the temperature is less than about 1200 °C. 

454. (New) The method of claim 453, wherein the temperature is less than about 1 100 °C. 

455. (New) The method of claim 444, further comprising the step of calcining the 
composition before the sintering step. 

456. (New) The method of claim 455, \yherein the calcining step occurs at a temperature of at 
least about 550 °C. 

457. (New) A method, comprising: 

providing a composition comprising zirconia and an apatite; and 

sintering the composition to produce a material that undergoes phase 

decomposition of less than/about 10% when exposed to conditions of at least about 1300 
°C for at least about 2 hours. 

458. (New) A method as in/claim 457, wherein the material has a compressive strength of at 
least about 745 MPa. 

459. (New) The method/of claim 457, wherein the material has less than about 50% zirconia 
by volume. 

460. (New) The method of claim 459, wherein the material has less than about 10% zirconia 
by volume. 
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4_6L (New) Th e method of claim 457. wherein the material has an average XRD crystal size 

of less than about 32 nm. 

462, (New) The method of claim 457. wherein the material has an average surface area of 

greater than about 66.8 m 2 /g. 

463, (New) The method of claim 458. wherein the material has a compressive strength of at 

least about 1020 MPa. 

464, (New) The method of claim 457. wherein the material has a dimension of at least ab out 

0.5 cm. 



465. (New) The method of claim 4SA 


-wherein the sintering step occurs at a temperature of 


less than about 1 300 °C. / 





46JL (New) The method of clairn 465. wherein the temperature is less than about 1200 °C. 

46_L (New) The method of claim 466. wherein the temperature is less than about 1 100 °C. 



■;:?{ 468. (New) The method of claim 457. further comprising the step of calcining the zirconia 

i I 

before the sintering step. 

469. (New) The method of claim 468. wherein the calcining step occurs at a temperature of at 

least about 550 °( 



470. (New) A method, comprising: 



lethbd. ct 

providing zirconia and an apatite; and 

mixing the zirconia and the apatite to produce a homogeneous material. 
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47L (New) A method as in claim 470. wherein the zirconia has a crystal size of less than 

about 32 nm. / 

47Z (Newt The method of claim 470. wherein the material has tess than about 50% zirconia 

by volume. / 

473. (New) The method of claim 472. wherein the material has less than about 10% zirconia 

by volume. / 

47fL (New) The method of claim 470. wherein the tnaterial has an average surface area of 

greater than about 66.8 m 2 /g. / 

475. (New) The method of claim 470. whereitlthe material has a compressive strength of at 

least about 745 MPa. / 

476. (New) The method of claim 475. wKerfeiri the material has a compressive strength of at 

least about 1020 MPa. / *\ 

477. (New) A method, comprising: / 

providing a solution comprising zirconia particles and an apatite, wherein the 

zirconia particles are dispersed in solution: 

precipitating an apatite precipitant from the solution. 

478. (New) A method as in olaim 477. wherein the material has an average XRD crystal size 

of less than about 250 nm, 

47JL (New) A method as/in claim 478. wherein the material has a crystal size of less than 

about 32 nm. / 



480 



(New) The method of claim 477. wherein the material has less than about 50% zirconia 
by volume. / 
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481. (New) The method of claim 480. wherein the material has less than about 10% zirconia 
by volume. 

482. (New) The method of claim 477. wherein the material has an average surface area of 
greater than about 66.8 m 2 /g. 

483. (New) The method of claim 477. wherein the material has a compressive strength of at 
least about 745 MPa. 

484. (New) The method of claim 483. whe/ein the material has a compressive strength of at 
least about 1020 MPa. 

485. (New) A method, comprising!: 

providing a solution comfer/sing zirconia particles and an apatite, wherein the 

zirconia particles are dispersed^ in solution; and 
aging the solution. 

486. (New) A method, comprising: 
providing a composite of zirconia and an apatite: and 

calcining the composite to produce a material having a surface area of at least 

about 66.8 m 2 /g. 

487. (New) A method as in claim 486. wherein the material has a crystal size of less than 
about 32 nm. 

488. (New) The method of claim 486. wherein the material has less than about 50% zirconia 
by volume. 

489. (New) The method of claim 488. wherein the material has less than about 10% zirconia 
by volume. 
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490. (New) The method of claim 486. wherein the material has a cop-foressive strength of at 
least about 745 MPa. / 

49 1 . (New) The method of claim 490. wherein the material Has a compressive strength of at 
least about 1020 MPa. / 

492. (New) An article, comprising: / 

a structure comprising zirconia and apatite, the structure formed from particles 

having an average XRD crystal size of less man about 250 mil. 

491 (New) The article of claim 492. wherein the structure is a homogenous mixture. 

494. (New) The article of claim 492. wh&reu) the crystal size is less than about 32 nm. 

495. (New) The article of claim 492. wherein the structure has a compressive strength of at 
least about 150 MPa. / 

496. (Ne w) The article of claim 492. wherein the structure has a porosity of at least about 
20%. / 



497. (New) The article of claim 492. wherein the structure undergoes phase decomposition of 

less than about 10% when exposed to conditions of at least about 1000 °C for at least 
about 2 hours. / 

498. (Ne w) The article of claim 492. wherein the structure has a density of at least about 90%. 

499. (New) The article of claim 492. wherein the structure has a surface area of at least about 



66.8 m 2 /i 



Serial No. Not Yet Ass 



48 



AttoJ^BDocket No. M0925/71 10 



500. (New) An article, comprising: 

a structure comprising zirconia and apatite, the structure formed from particles 

having a surface area of at least about 66.8 m 2 /g. 




501. fNew) The article of claim 500. wherein the structure is a homogenous mixture. 

502. (New) The article of claim 500, wherein the structure has a compressive strength of at 
least about 150 MPa. 

503. (New) The article of claim 500. wherein the structure has an average XRD crystal size of 
less than about 250 nm. 

504. (New) The article of claim 500. wherein the structure has a porosity of at least about 
20%. 

505. (New) The article of claim 500Ywherein the structure undergoes phase decomposition of 
less than about 10% when exposed to conditions of at least about 1000 °C for at least 
about 2 hours. 

506. (New) The article of claii/t 500. wherein the structure has a density of at least about 90%. 

507. (New) A method, comprising co-precipitating zirconia and an apatite from a solution- 
SOS. (New) The method of claim 507. wherein the zirconia is nanocrystalline. 
509. (New) The method of claim 507. wherein the apatite is nanocrystalline. 



510. (New) A method, comprising: 

providing an apatite precipitate; and 

dispersing zirconia in the apatite precipitate. 
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511- (New) The method of claim 510. wherein the apatite precipitate is nanocrystalline. 

512. (New) The method of claim 5 1 0. wherein the zirconia^nanocrvstalline. 

513 (New) An article, comprising nanocrystalline carbonated ap atite. 

514- (New) The article of claim 513. wherein the/carbonated apatite comprises Type A 

carbonated apatite. 

Ill, (New) The article of claim 5 13. wherem the carbonated apatite comprises Type B 

carbonated apatite. 

114 fNew) The article of cl aim 513. wherein the nanocrystalline carbonated apatite has a 

compressive strength of at least about 150 MPa. 

517. (New) Th e article of claim 5 ?3. wherein the nanocrystalline carbonated apatite has an 

j-I average XRD crystal size of/less than about 250 nm. 

j'* 6 5L8. (New) Th e article of claim 513. wherein the nanocrystalline carbonated apatite has a 

U porosity of at least about 20%. 



(/wo 

iliL (New) The article offclaim 513. wherein the nanocrystalline carbonated apatite has a 

surface area of at least about 40 m 2 /g. 



52(L (New) The article: of claim 513. wherein the nanocrystalline carbonated apatite 

undergoes phase i&ecomposition of less than about 10% when exposed to conditions of at 
least about 1000 °C for at least about 2 hours. 

521. (New) An method, comprising: 

providing a calcium salt and a phosphate salt; and 
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reacting CO? with the calcium salt and the phosphate salUo produce a 

nanocrystalline carbonated apatite. / 



522. (New) An method, comprising: 

providing a calcium salt; and 



reacting CO? with the salt to produce a nanocrystalline carbonated apatite. 



523. (New) The method of claim 522. wherein tiWcarbonated apatite has a compressive 
strength of at least about 1 50 MPa. / 

524. (New) The method of claim 522. wherein the carbonated apatite has a porosity of at least 
about 20%. / 

525. (New) The method of claim 522/ wherein the carbonated apatite undergoes phase 
demethod of less than abou^lQ% when exposed to conditions of at least about 1000 °C 
for at least about 2 hours, yy 

526. (New) The method of claim 522. wherein the carbonated apatite has an average XRD 
crystal size of less than about 250 run. 

527. (New) The method of claim 522. wherein the carbonated apatite has a surface area of at 
least about 40 m 2 /g/ 

528. (New) The method of claim 522. wherein the carbonated apatite has a density of at least 
about 90%. / 

529. (New) A method, comprising: 

providing a calcium salt and a phosphate salt: and 

reacting NHgHCO^ with the calcium salt and the phosphate salt to produce a 

nanocrystalline carbonated apatite. 
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530. (New") A method, comprising: 

providing a calcium salt; and 

reacting NHg HCO-t with the salt to produce a nanocr^stalline carbonated apatite. 




53L (New) Th e method of claim 530. wherein the carbonated apatite has a compressive 

strength of at least about 150 MPa. 

532^ (New) Th e method of claim 530. wherein the carbonated apatite has a porosity of at least 

about 20%. 



533. (New) The method of claim 530. wherem the carbonated apatite undergoes phase 

demethod of less than about 10% when exposed to conditions of at least about 1000 °C 
for at least about 2 hours. 

',t (New) The method of claim 530.J^herein the carbonated apatite has an average XRD 

crystal size of less than abou/250 



535. (New) Th e method of claim 530. wherein the carbonated apatite has a surface area of at 

least about 40 m 2 /g. 



536. (New) Th e method of claim 530. wherein the carbonated apatite has a density of at least 

about 90%. 

537. (New) A composition, comprising: 

carbonated apatite having a surface area of at least 40 m 2 /g and an average XRD 

crystal size of less than about 250 nm. 



538 



(New) /The composition of claim 537. wherein the carbonated apatite has a compressive 
strength of at least about 150 MPa. 
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539. (New) The composition of claim 537. wherein the carbonated ap 
least about 20%. 




a porosity of at 



540. (New) The composition of claim 537. wherein the carbonated apatite undergoes phase 
decomposition of less than about 10% when exposed to conditions of at least about 1000 
°C for at least about 2 hours. 

541. (New) A method, comprising: 

providing a composition comprising apatite particles having a dimension of less 

than about 1 urn and crystal size of less than about 1 urn; and 

sintering the composition to form densified apatite structure having an average 

XRD crystal size of less than about 250/nm. a density of at least about 98%. and a 
compressive strength of at least about/500 MPa. wherein the densified apatite structure 
undergoes apatite phase decomposition of less than about 10% when exposed to 
conditions of at least about 1300 °C for at least about 2 hours. 



542. 



(New) A composition, comprising particulate apatite having an average apatite crystal 
size of less than 100 run and a surface area greater 60 m 2 /g. 



543. (New) The composition proclaim 542 comprising particulate apatite having an average 
apatite crystal size of less than 50 nm. 

544. (New) The composition of claim 543 comprising particulate apatite having an average 
apatite crystal size of less than 30 nm. 



545. (New) The composition of claim 544 comprising particulate apatite having an average 
apatite crystal size of less than 20 nm. 



546. 



(New) A composition as in claim 542 wherein the particulate apatite is densified 
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547, — (New) The composition of claim 542 comprising apatite haviife an average particle size 

of less than 1 urn. / 

548. — (New) The compositio n of claim 547 comprising apatite having an average particle size 

of less than 0.5 um. / 

549. — (New) The compositio n of claim 548 comprising apatite having an average particle size 

of less than 0.25 urn. / 

550, — (New) The compositi on of claim 542 comprising particulate apatite having a surface area 

of at least 100m 2 /g. / 

l;j= 55L — (New) The compositio n of claim 550 comprising particulate apatite having a surface area 
□ of at least 150 m 2 /g. / 

. ijy 55JL — (New) The composition of clatra 542 that undergoes apatite phase decomposition of less 
jl than 10% when exposed to coMitions of at least 1000 °C for at least 2 hours. 

\* 553. — (New) The composition o/claim 552 that undergoes apatite phase decomposition of less 
L than 5% when exposed tfl conditions of at least 1000 °C for at least 2 hours. 

J\ V 55A — (New) The composition of claim 553 that undergoes apatite phase decomposition of less 
than 3% when expo/ed to conditions of at least 1000 °C for at least 2 hours. 

555, (New) The compositio n of claim 552 that undergoes apatite phase decomposition of less 

than 10% wher/exposed to conditions of at least 1 100 °C for at least 2 hours. 

55JL (New) The composition of claim 555 that undergoes apatite phase decomposition of less 

than 5% wl/en exposed to conditions of at least 1 100 °C for at least 2 hours. 
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557. (New) The composition of claim 556 that undergoes apaufe phase decomposition of less 
than 3% when exposed to conditions of at least 1 100 °H for at least 2 hours. 

558. (New) The composition of claim 552 that undergo/s apatite phase decomposition of less 
than 10% when exposed to conditions of at least/1200 °C for at least 2 hours. 

559. (New) The composition of claim 558 that undergoes apatite phase decomposition of less 
than 5% when exposed to conditions of at least 1200 °C for at least 2 hours. 

560. (New) The composition of claim 559 taat undergoes apatite phase decomposition of less 
than 3% when exposed to conditions of at least 1200 °C for at least 2 hours. 

561 . (New) The composition of claim W3 that undergoes apatite phase decomposition of less 
than 10% when exposed to condmaos of at least 1300 °C for at least 2 hours. 

562. (New) The composition of claim 561 that undergoes apatite phase decomposition of less 
than 5% when exposed to conditions of at least 1300 °C for at least 2 hours. 

563. (New) The composition of claim 562 that undergoes apatite phase decomposition of less 
than 3% when exposed to conditions of at least 1300 °C for at least 2 hours. 

564. (New) An article havftig a dimension of at least 0.5 cm made up of the composition of 
claim 542. 

565. (New) The article/of claim 564 wherein the particulate apatite is consolidated. 

566. (New) The article of claim 564. formed into the shape of a prosthesis. 

567. (New) The article of claim 564 that is a prosthesis. 



568. (New) The article of claim 564 comprising an exterior coating on a prosthesis. 
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569. (New) The article of claim 568 comprising an exterior coating, on a prosthesis, of at least 



